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Abstract: Background: Signet ring cell adenocarcinoma (SRCC) of the bladder is a rare and aggressive
histological subtype of bladder cancer. Due to its infrequency, the understanding of its clinical
behaviour, treatment strategies, and outcomes remains limited, being primarily derived from isolated
case reports and series. Objective: To systematically review and analyse the available literature
on SRCC of the bladder, emphasizing its clinical characteristics, diagnostic approaches, treatment
modalities, and outcomes. Material and Methods: A comprehensive search was conducted across
PubMed, Embase, and Medline following the PRISMA guidelines, including case reports, case
series, observational studies, and clinical trials reporting on bladder SRCC. Results: We included
38 articles reporting on 77 patients, primarily males (79.2%), with a median age of 64 years. The
most common presenting symptoms were haematuria (64.8%) and lower urinary tract symptoms
(46.3%). All the diagnoses were based on histopathological examination of bladder tissue samples
and immunohistochemistry. Mixed histological types of bladder cancer were found in 20.7% of
cases, most commonly urothelial carcinoma (61.1%). The treatments varied, with 53.2% of patients
undergoing radical cystectomy, 24.7% receiving radiotherapy, and 16.9% receiving chemotherapy.
The five-year survival rates were 9.4%. Conclusion: Bladder SRCC presents aggressively, with
varied treatment strategies; however, radical cystectomy appears to be the optimal means of surgical
management for organ-confined disease. The overall survival rate is low, highlighting the need for
further research to understand and manage this rare bladder cancer variant. All patients should
undergo evaluation to exclude extravesical primaries. This systematic review contributes to a better
understanding of this disease and may guide clinical management strategies.
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1. Introduction

Bladder cancer is one of the most common malignancies of the urinary system, with
urothelial carcinoma being the predominant histological subtype [1]. However, various
other histological types of bladder cancer exist, including squamous cell carcinoma, ade-
nocarcinoma, small cell carcinoma, and more. Adenocarcinoma of the bladder is often
divided into urachal origin and non-urachal origin.

Signet ring cell adenocarcinoma (SRCC) of the bladder refers to those of non-urachal
origin and is characterized by the presence of cells with abundant intracytoplasmic mucin
that displaces the nucleus to the cell periphery, giving it a signet ring appearance [2].
While SRCC is more commonly associated with gastrointestinal malignancies, especially
colorectal or gastric cancer, prostate cancer and breast cancer, its occurrence in the urinary
bladder is infrequent. The presence of adenocarcinoma in the bladder warrants an extensive
metastatic workup to rule out an extra-vesical primary.

Due to its rarity, knowledge about SRCC of the bladder is primarily derived from a
limited number of case reports and case series, leading to challenges in understanding
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its clinical characteristics, behaviour, treatment strategies, and prognosis. The existing
literature suggests that SRCC of the bladder is aggressive, with the majority of patients
presenting with muscle-invasive disease with a propensity for early metastasis and a poor
prognosis [3]. However, the scarcity and fragmented nature of the available evidence limit
the understanding and management of this rare bladder cancer variant.

Given the above, it is essential to aggregate the existing evidence to provide a more
comprehensive understanding of SRCC of the bladder. Therefore, this systematic review
aims to collate and analyse the available literature on SRCC of the bladder to describe its
clinical characteristics, diagnostic procedures, treatment strategies, and outcomes. The
findings of this review will aid clinicians in the early recognition, appropriate management,
and counselling of patients with this rare malignancy.

2. Methodology

A comprehensive search was conducted in accordance with the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines using the following
databases: PubMed, Embase, and Medline. We searched these databases from inception
until February 2023. The reference lists of the included studies and relevant reviews were
manually checked to identify additional potential studies (Supplementary Data S1).

The search strategy combined key terms related to bladder cancer and signet ring cell
carcinoma. The terms used were “signet ring cell carcinoma” AND “bladder carcinoma”.
An English language restriction was imposed.

2.1. Eligibility Criteria
Studies were eligible for inclusion if they met the following criteria:

1. Original articles reporting on patients diagnosed with signet ring cell carcinoma of
the bladder.

2. Studies providing data on at least one of the following outcomes: overall survival,
disease-free survival, progression-free survival, treatment options and their outcomes,
pathological characteristics, and prognostic factors.

3. Case reports, case series, observational studies (cohort and case-control), and clinical
trials were included.

Articles were excluded if they met the following criteria:

1.  Reviews, commentaries, editorials, letters, conference abstracts, and expert opinions.

2. Studies not providing specific data on the outcomes for patients with signet ring cell
carcinoma of the bladder.

3.  Studies on paediatric patients (aged <18 years).

4. Studies that did not rule out a primary gastrointestinal malignancy.

2.2. Data Extraction and Quality Assessment

Data were extracted using a pre-specified data extraction form. The following informa-
tion was obtained from each study: first author’s name, year of publication, study design,
patients’ baseline characteristics, clinical findings, diagnostic methods, treatment methods
and outcomes.

The methodological quality of the included studies was assessed by two independent
authors (K.C. and M.B.). Any disagreements between the reviewers were resolved through
discussion or consultation with a third reviewer if necessary.

2.3. Data Synthesis and Analysis

Given the nature of the included studies, being primarily case reports and case series,
a meta-analysis was not feasible. Instead, data were synthesized qualitatively. Patient
characteristics, such as age, gender, and presenting symptoms, were described. In addition,
details about the diagnostic procedures, pathologic findings, treatments, and outcomes
were collated. Descriptive statistics were used to summarize the data.
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2.4. Risk of Bias across the Studies

The risk of bias in the case reports and case series was evaluated using the Oxford
Centre for Evidence-Based Medicine: Levels of Evidence (CEBM) document. All the articles
were of level 4 evidence (Supplementary Data S2).

Given that case reports and case series are inherently high in bias and low in evidence
level, the overall evidence generated by this review should be interpreted with caution.

2.5. Ethics Approval and Consent to Participate

As this study was a systematic review, it did not involve direct contact with patients
or alterations to patient care, and thus, it did not require ethics committee approval.

2.6. Availability of Data and Material

All the data generated or analysed during this study are included in this published
article or are available from the corresponding author on request.

3. Results
3.1. Study Selection and Characteristics

The initial search yielded a total of 182 studies, which were screened for eligibility. Of
these, 144 were excluded due to various reasons, such as irrelevant topics, not reporting
specific data on patients with signet ring cell carcinoma of the bladder or not being original
articles. A total of 38 articles, all case reports and case series, met our inclusion criteria and
were included in the final qualitative synthesis [4-46]. The PRISMA flow diagram of the
study selection process is shown in Figure 1.

3.2. Patient Characteristics and Clinical Presentation

The 38 articles included a total of 77 patients with signet ring cell carcinoma of the
bladder, with ages ranging from 18 to 85 years (median age: 64 years). Of these, 61 (79.2%)
were males and 16 were females (20.8%). Of these, there were missing data (n = 24) on
the most common presenting complaint. Factoring this in, the most common presenting
symptoms were haematuria (n = 35, 64.8%), followed by lower urinary tract symptoms
(n =25, 46.3%) and lower abdominal pain (n = 8, 14.8%).

3.3. Diagnostic Procedures and Pathologic Findings

All the patients were diagnosed based on histopathological examination of bladder
tissue samples obtained via cystoscopy and bladder biopsy, cystectomy, or post-mortem.
Immunohistochemistry was performed in all cases to confirm the diagnosis. In 18 cases
(20.7%), signet ring cell carcinoma was found mixed with other histological types of bladder
cancer, most commonly urothelial carcinoma (n =11, 61.1%) and carcinoma in situ (n = 6,
33.3%) [5,13,17,18,24,29,31,39,42].

Immunohistochemical analyses were conducted in several patients. The most com-
mon positive immunohistochemical markers were the Periodic acid-Schiff (PAS) (n = 18),
Carcinoembryonic antigen (CEA) (n = 13), Epithelial membrane antigen (EMA) (n = 13)
and Cytokeratin Cam 5.2 (n = 13) [13,15-17,21,25,26,28,29,31,36,38,40—-42]. A summary of
the immunohistochemical analyses can be found in Table 1.

Imaging techniques were widely used to aid in the identification of a bladder mass
and to assess for evidence of metastatic disease. In 59 cases (76.6%), a bladder mass was
identified via ultrasound of the renal tract or computed tomography of the pelvis. Data
on cystoscopy were available in 59 patients, and in all the patients, a bladder mass was
detected via cystoscopy.

Data on staging were available in 51 patients (66.2%) and coded as per the American
Joint Committee on Cancer (AJCC) Tumour, Node, Metastasis (TNM) staging system [47].
The TNM staging was reported as Stage I 13.5%, Stage 11 23.1%, Stage 111 25.0%, and
Stage IV 36.5%, as represented in Table 2. The prognosis was similar across all the stages.
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Figure 1. PRISMA flow diagram for systematic reviews concerning signet ring cell adenocarcinoma
of the bladder.
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Table 1. Summary of the immunohistochemical analyses.

Immunohistochemical Compound Number of Samples Staining Positive
PAS 18

CEA 13

EMA 13

Cam 5.2 13

Ker 12

CK7 9

CK 20 8

Alcian blue 3

b-catenin 3

Table 2. Patient demographics and characteristics.

Patients
n 77
Age, median (SD) 64 (11.9)
TNM stage, n (%)
I 7 (13.5)
I 12 (23.1)
III 13 (25.0)
v 19 (36.5)
Symptoms, n (%)
Haematuria 35 (64.8)
LUTS 25 (46.3)
Abdominal/flank pain 8 (14.8)
Dysuria 4(7.4)
Management, n (%)
Radical cystectomy 41 (51.3)
Radiotherapy 19 (23.8)
Chemotherapy 13 (16.3)
Mortality, n, deceased (%) 48 (62.3)
Survival time in months, median (SD) 12 (23.0)

Importantly, all 77 patients underwent diagnostic workup to exclude a gastrointesti-
nal malignancy. The modalities included a combination of barium studies, gastroscopy,
colonoscopy, and computed tomography imaging.

3.4. Treatment and Outcomes

The treatment strategies varied among the patients. A total of 41 patients (53.2%)
underwent radical cystectomy, 19 (24.7%) received radiotherapy and 13 (16.9%) received
chemotherapy. In some cases, a combination of these treatments was employed.

The median survival of all the patients who underwent radical cystectomy was
13 months. The one-year, three-year and five-year survival rates were 37.8%, 14.7% and
9.4%, respectively. Nine patients had a local recurrence or distant metastasis following
radical cystectomy, with a median time to recurrence/metastatic disease of 16 months.

Patients with non-metastatic disease who underwent radical cystectomy had a median
survival of 11.5 months. Accounting for both censoring and the individuals who died, the
one-year, three-year, and five-year survival rates were 41.2%, 22.2%, and 16.7%, respectively.
Perioperative outcomes were not routinely documented in the papers reviewed.

The chemotherapy regimens deployed were heterogenous. The most common agent
used was a platinum-based chemotherapy agent, with three patients in this group. The
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second most common agent was 5-fluorouracil, with two patients in this group. Given the
low numbers, a survival benefit analysis was not feasible.

At the time of reporting, 18 patients (23.4%) were alive with no evidence of disease,
6 (7.8%) were alive with disease, and 48 patients (62.3%) had died of the disease or disease-
related complications. The median survival time was 12 months (range: 1-100 months).
The most common sites of recurrence and metastases were the spine, liver, and bowel. The
median time to recurrence of all the patients was 13.5 months. The one-year, three-year and
five-year survival rates were 43.9%, 13.3% and 8.6%, respectively, accounting for censoring.

3.5. Quality of the Included Studies

As per the Joanna Briggs Institute (JBI) Critical Appraisal tools, the quality of the
included studies was varied. Many case reports and series lacked details about patient
demographics, specific interventions, or precise clinical outcomes, contributing to the risk
of bias. It is important to interpret the results keeping this limitation in mind.

4. Discussion

Signet ring cell carcinoma (SRCC) of the bladder is an exceedingly rare and aggressive
malignancy with a propensity for early metastasis and an overall poor prognosis. The
nature of the disease and its rarity have posed significant challenges to clinicians in its
recognition, management, and patient counselling. This systematic review aims to col-
late the available literature on SRCC of the bladder to provide a more comprehensive
understanding of its clinical characteristics, diagnostic procedures, treatment strategies,
and outcomes.

Given the scarcity of large-scale studies or clinical trials, our understanding of SRCC
largely depends on experience with high-grade transitional cell bladder carcinoma and on
case reports and case series, which are inherently high in bias and low in evidence level.
Nevertheless, this systematic review attempts to provide an aggregated perspective and
serves as the most comprehensive source of information to date regarding SRCC of the
bladder. Importantly, although there have been multiple papers in the literature on bladder
cancer analysing the outcomes of bladder cancer with variant histology, they do not focus
specifically on signet ring cell adenocarcinoma of the bladder [48,49]. They do highlight
the importance of awareness of variant histology and their specific management.

The results show that SRCC of the bladder predominantly affects older males, consistent
with the demographic typically associated with bladder cancer [1]. Haematuria emerged
as the most common presenting symptom, aligning with the typical clinical presentation of
bladder cancers [50]. This finding is significant, as it emphasises the importance of considering
SRCC in differential diagnoses when treating male patients presenting with haematuria.

The diagnostic procedures involve histopathological examination of bladder tissue
samples to identify the presence of signet ring cells to confirm the diagnosis. The use of
immunohistochemical markers such as PAS, CEA, EMA, and Cytokeratin Cam 5.2 could
be useful to confirm the diagnosis if signet ring cells are not present on microscopy. PAS
can be especially useful due to its high sensitivity in detecting mucin-secreting tumours
such as adenocarcinomas [51].

All patients diagnosed with signet ring cell adenocarcinoma of the bladder should
undergo radiographic exclusion of an extravesical primary, given the propensity for
signet ring cell histology to metastasize. This workup should include computed tomog-
raphy of the chest, abdomen and pelvis, and complete endoscopic examination of the
gastrointestinal tract.

In terms of therapeutic strategies, our review discerned considerable heterogeneity
in the treatment modalities among patients with SRCC of the bladder, reflecting a lack of
consensus regarding optimal management. Recognizing the aggressive nature of SRCC,
underscored by its propensity for early metastatic spread, it appears prudent to consider
multi-modal treatments encompassing radical cystectomy, chemotherapy, and radiotherapy.
It is imperative to acknowledge that the prevailing management guidelines for bladder
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cancer are derived from the EUA /AUA international protocols tailored for transitional cell
carcinoma [52,53]. These protocols stratify patients based on the disease stage and align
the treatment recommendations accordingly. Given that a significant proportion of SRCC
patients present at advanced stages and acknowledging the intrinsic aggressiveness of this
non-urachal adenocarcinoma variant, an immediate cystectomy might be imperative in the
presence of non-metastatic disease. This urgency is accentuated by the poor prognostic
implications associated with signet ring cell histology.

The survival rates were sobering, with the one-year, three-year and five-year survival
rates being 43.9%, 13.3% and 8.6%, respectively. However, these figures are derived
from inherently biased sources and must be interpreted with caution. Nevertheless, they
underscore the aggressive nature of SRCC and the need for early recognition and aggressive
management. Radical cystectomy appears to confer the highest survival benefit.

This systematic review, while insightful, is not without its limitations. Firstly, the
evidence generated is based on case reports and case series, which are low-level evidence
and high in bias. Secondly, the significant heterogeneity in patient characteristics, treatment
protocols, and outcome measures limits the ability to draw firm conclusions. Thirdly, the
exclusion of non-English studies may have led to language bias.

Despite these limitations, this review contributes to the urological field by consoli-
dating the available knowledge on SRCC of the bladder. Future research in SRCC of the
bladder should focus on creating an international registry for this rare entity to foster
multi-centre collaborations and generate more robust evidence. This will hopefully pave
the way for future research to further elucidate the nature of this aggressive disease, thereby
improving patient outcomes.

Although our systematic review has collated the available evidence on signet ring cell car-
cinoma of the bladder, due to the nature of the included studies, the evidence generated should
be interpreted with caution. However, further research is needed to improve our understanding
of this disease and to establish standardized protocols for diagnosis and management.

In conclusion, SRCC of the bladder is a rare and aggressive disease variant presenting
diagnostic and therapeutic challenges, with the mortality rates being similar across the
TNM stages. Our findings highlight the clinical presentation, diagnostic procedures, and
treatment strategies currently employed in managing this rare bladder cancer variant.
Gastrointestinal and gynaecological primaries should be excluded by performing the
appropriate investigations. Due to the aggressive nature of signet ring cell histology, early
radical cystectomy should be considered in non-metastatic disease.

Supplementary Materials: The following supporting information can be downloaded at https://www:.
mdpi.com/article/10.3390/siuj5020022/s1, Supplementary Data S1: Seventy-seven cases of primary
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